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1.0 Introduction

This memorandum covers work plan subtask 2.2 – “an inventory of existing data sources
and tools.”  It builds upon the Subtask 2.1 technical memorandum – “an issues frame-
work” – by incorporating edits received by GDOT reviewers and additional information
obtained by contacted GDOT staff to fill in the blanks from the earlier memorandum.  This
memorandum consists of two parts:

• Table 1 provides a complete inventory of existing GDOT tools and systems; and

• Appendix A provides an example of how CS proposes to use GDOT’s existing infor-
mation tools to construct a “system of tools” to support the SWTP.  The sample area
chosen was travel demand forecasting.  This sample is not intended to be complete at
this point, but rather is included to demonstrate how the next task will be approached.

This memorandum is the final preparatory step in undertaking Task 2.3 – “development
of an integrated data and tools system to support this project.”
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Sample Strategy for Applying Existing Travel Demand
Forecasting Resources to Support the SWTP Development

The review of the available data to the Georgia Department of Transportation (GDOT)
indicates that the ability to forecast highway demand is well developed in the urbanized
areas of Georgia.  Of the 12 urbanized areas within Georgia, 10 have traditional travel
demand forecasting (TDF) models that are operated by GDOT.  Of the two remaining
urbanized areas, Atlanta has a TDF model maintained by the Atlanta Regional
Commission (ARC) and the Georgia portion of the Chattanooga urbanized area is
contained in the TDF model maintained by the Tennessee DOT.

The Atlanta model, befitting the complexity of the largest urban area, has the most fully
developed TDF model.  The Atlanta model has time-of-day modeling and a mode choice
model including a transit network assignment.  The other urbanized models do not
include mode choice components and instead deal with transit as a fixed percentage of
person trips.  The majority of the other urbanized models also produce only daily
forecasts of highway volumes.  All of the models accept as input population, household,
and employment variables that would reflect the different economic forecasts, which will
be part of the Statewide Transportation Plan (SWTP) update.

Outside of the urbanized areas, GDOT does not have the capability to produce highway
forecasts that are sensitive to changes in economic conditions.  Forecasts of highway
volumes are done primarily through a trend analysis of historical traffic volumes.  This
produces travel forecasts that are sufficient for project planning, but it does not allow for
the policy testing that is to be a part of the SWTP.  Georgia DOT has clearly indicated that
they do not desire the creation of a sophisticated statewide travel demand forecasting
model that would be sensitive to economic policy variables.

A review of other state practices was undertaken to identify a simplified tool that could be
used in the analysis of the SWTP and could be easily maintained by Georgia DOT in the
future.  As discussed in FHWA’s Guidebook on Statewide Travel Forecasting,1 a pure
causal variable model was created by the state of Maine to estimate total VMT in the state.
Maine fit its VMT model through a linear regression and produced an equation of the
form

VMT = 0.015L + 0.332G – 9,600

where VMT is in millions of vehicle miles, L is licensed drivers, and G is gross state
product in millions of dollars.  The linear regression did not include any trend variables,
properly reflecting the concept of travel being a derived demand.  The model fits the data
almost perfectly (R-square = 0.995).  The signs of the coefficients for both independent

                                                     
1 Center for Urban Transportation Studies, University of Wisconsin – Milwaukee; Guidebook on
Statewide Travel Forecasting, Federal Highway Administration, March 1999.
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variables are intuitively correct, even though the two independent variables are strongly
correlated.  In order to use this equation, both the number of licensed drivers and the
gross state product must be forecasted.  Maine could do this themselves with the help of
outside agencies.  This type of model satisfies the criteria of being able to forecast the
effects of different economic forecasts on travel as well as being simple to develop,
understand and maintain.

An effort was undertaken to develop such a model for Georgia.  Historical information on
statewide VMT and licensed drivers for the period of 1980-1997 was readily available from
the U.S. DOT2, using material submitted by GDOT.  Historical information on statewide
population for the period 1980-1997 was readily available for the U.S. Bureau of the
Census.3  Historical information on statewide employment, income and gross state
product for the period 1982-1997 was readily available from the U.S. Bureau of Economic
Analysis, as reported through the Selig Center at the University of Georgia.4 This
information was easily imported into a Microsoft Excel spreadsheet.  Using Excel’s
statistical data analysis capabilities, linear regressions of VMT with various casual
variables were produced.

A variety of linear regressions were produced using different combinations of input
variables.  First, relations between VMT and a single causal variable were examined.
Strong correlations were found to exist between the historical statewide VMT and these
variables as shown in Table 1.  All of the equations are of the form

VMT = Intercept + Coefficient * Variable

where VMT is in millions of vehicle miles, and the variable and intercept are as given in
Table 1.

                                                     
2 Office of Highway Information Management, Federal Highway Administration, “Highway
Statistics Summary to 1995”, “1996 Highway Statistics” and “1997 Highway Statistics”.

3 Population Estimates Branch, U.S. Bureau of the Census:  “Intercensal Estimates of the Total
Resident Population of States:  1980 to 1990,” Census Release date:  Aug. 1996; and “ST-99-3 State
Population Estimates:  Annual Time Series, July 1, 1990 to July 1, 1999,” Internet Release Date:
December 29, 1999

4 Bureau of Economic Analysis, U.S. Department of Commerce,  “Regional Accounts Data:  Gross
State Product 1982-1997” as provided by the Selig Center at the University of Georgia.
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Table 1. Linear Regression on VMT (in Millions)

Variable Intercept Coefficient R-Squared

Income in Thousand of 1992 $ 26,549 0.00038 0.9889
Population -76,900 0.02255 0.9805
Employment -26,494 0.02636 0.9761
Gross State Product (in millions of 1992 $) -3,345 0.47709 0.9589
Licensed Drivers -40,250 0.0250 0.9316

All of the linear regressions produced extremely high correlations with VMT, with
R-Squares greater than 0.95 (where 1.0 is a perfect correlation).  However, the presence of
only one casual variable does not allow for the testing of economic policies that have more
than one component (e.g., population and economic growth at different rates such as may
occur in a recession).  For that reason combination of variables were analyzed as multiple
linear regressions.  The results are indicated in Table 2.  All of the equations are of the
form

VMT = Intercept + Coefficient1 * Variable1 + Coefficient2 * Variable2

where VMT is in millions of vehicle miles, and the variables and intercept are as given in
Table 2.

Table 2. Multiple Linear Regression on VMT (in Millions)

Variable 1 Variable 2 Intercept Coefficient 1 Coefficient 2 R-Squared

Population Employment -73,522 0.02104 0.00178 0.9805
Employment Income 27,935 -0.00112 0.00040 0.9909
Licensed Drivers Gross State Product -47,216 0.01982 0.19273 0.9728
Population Gross State Product -144,861 0.03861 -0.2411 0.9785

Of the combinations tested, all had extremely high correlation with R-squares greater than
0.97.  However, in two of the combinations, one of the variables has a coefficient that is
negative, which is not the expected direction.  This can be expected when the causal
variables are themselves collinear or highly correlated (e.g., income is itself a function of
employment).  Of the combinations tested, the two sets of variables that produce the
highest correlation and have coefficients in the expected direction are population together
with employment and licensed drivers together with Gross State Product.  The latter is the
same form of the equation developed by the Maine DOT.  The regression of population
and employment was performed for the period 1970-1997.  The regression of licensed
drivers and GSP was only performed for the period 1982 to 1997, due to the limited
availability of GSP data.
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It is recommended that for purposes of the development of the Georgia SWTP, the linear
equation of VMT as a function of population and employment be utilized because of its
high correlation over a longer period of time.  The forecasts of these causal variables will
be part of the economic forecasts.  The statewide VMT forecasts can be utilized by
themselves as performance measures.  Alternatively, the urbanized area TDF models
could be used to produce the VMT forecasts for their respective urbanized areas and the
remainder from the statewide VMT forecast, after subtraction of these urbanized VMT
forecasts, could be used as the non-urban VMT forecast for Georgia.

Proposed VMT Forecasting Equation

VMT = 0.021P + 0.0018E – 73,500

Where VMT is the annual VMT in millions and P is the state population and E is the state
employment.
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